Epileptiform activity of veratridine model in rat brain slices: effects of antiepileptic drugs.
The effects of the antiepileptic drugs valproic acid (VPA), phenytoin (PHT), and ethosuximide (ESM) on evoked and spontaneous seizure-like (epileptiform) activity were studied in the veratridine epileptiform model in rat brain slices, using conventional electrophysiological intracellular recording techniques. The veratridine model is generated by treatment of brain slices with a low concentration (0.3 microM) of the alkaloid veratridine. The drug modifies sodium channel function so that a brief current injection in hippocampal CA1 pyramidal neurons evokes bursts of epileptiform activity. Therapeutic concentrations of VAP (50-200 microM) inhibited both evoked and spontaneous bursting in a voltage-dependent manner without affecting membrane resting potential or input resistance. Similarly, therapeutic concentrations of PHT (4-15 microM) inhibited both evoked and spontaneous bursting in a voltage-dependent fashion with no apparent change in the membrane resting potential. However, PHT increased the membrane input resistance and elevated the firing threshold of neurons. The antiepileptic drug ESM failed to inhibit evoked or spontaneous bursting even at high concentrations. The results suggest that the veratridine model of epileptiform activity is sensitive only to antiepileptic drugs that primarily affect the sodium channels.